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FOREWOfiD 


For  !-o:;  '  vcars,  undcrwatcr-ordnancc  engineers  have  been 
intcrestc'l  t.  inijiroving  the  design  of  joints  useit  to  connect  sec¬ 
tions  of  toi^cdoes.  Itcccntly,  a  new  device,  the  wedge-ring  joint, 
was  dcs',;"ed,  and  patent  proceedings  were  started.  The  joint 
was  tested  by  the  Aerojet  General  Corp.,  which  found  it  structur¬ 
ally  satiofaetory  and  a  significant  improvement  over  other  joints. 

This  article  appears  with  the  expcctition  that  it  may  be  of 
interest  to  ■  tps  and  to  designers  in  the  ordnance  and  missile 
field. 

This  .'irlicle  has  been  rcvicweil  for  technical  accuraev  bv 
David  Vf.  Anderson,  Head  of  the  Product  l•'.nginecring  Branch, 
Underwater  Ordnance  Department. 

11.  G.  Wil„SnN 

.'Is-tocfn^e  Technical  Director 


Thi«  (tocumenl — ^T«hnic«l  Article  12,  NOTS  TP  2643 — i»  one  in  a  acriea  of 
technical  articlea  atyled  for  thoae  oulaide  an  well  aa  inaide  the  aubject  field. 
Publiahed  by  the  Publiahing  Diviaionof  theTechnical  Information  Department, 
it  conaiala  of  4  leavea  and  unbound  abalract  carda;  firat  printinR,  June  1961 
SlOcopieso 
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THE  WEDGE-RING  JOINT* 

liv  \l.  llillmcr 


riic  weislil  iiml  s|ku'o  liniit.itions  of  air-lamicluMl  anil  rockol- 
|irojccle<l  ti>r|>ciiocs  present  imiisual  elialleni;es  lo  llie  engineer 
amt  ilesigncr.  One  of  llie  more  liifficull  prolilems  to  answer  in  a 
wlnillv  satisfiieioiw  manner  iias  liecn  llie  joining  of  llie  sections  of 
a  lorpeito. 

riiis  problem  has  grown  increasinglv  ilifficult  in  recent  viars. 
While  the  over-all  iliamctcr  of  aircraft-lanncheil  torpedoes  has 
decreased,  both  tiie  performance  of  torpedoes  and  the  stresses 
that  they  arc  rcqiiircd  to  withstand  have  increased. 

Methods  of  joining  torpedo  sections  that  were  used  previouslv 
(principally  the  clninj>-ring  method)  have  two  major  failings: 

First,  those  methods  are  wasteful  of  space,  b'or  example, 
the  clamp-ring  joint  has  a  wall  tiiickness  of  1‘,,  inches,  and  he 
wedge-ring  joint  has  a  wall  thickness  of  only  ’jj  inch,  rhis  is  a 
saving  of  more  than  1  inch  in  diameter. 


I 


I’alenl  applieil  for. 
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THE  WEDGE-RING  JOINT 


FtG,  I.  Exterior  oi  a  C/amp-R/ng  Joint. 


Second,  in  the  cinmp-ring  and  earlier  joints,  there 
is  usuallv  a  considerable  gap  i>et\vccn  the  seclioris 
(Kig.  1).  d'iicsc  gaps  cause  turbulence  in  the  flow  of 
water  past  the  torpedo’s  skin.  'The  wedge-ring  joint 
hasaverv  smooth  exterior  (I*  ig.  2).  Ibis  is  important 
in  reducing  the  ovdrodvnandc  noise  generated  by  the 
passage  of  the  t<)r[)cdo  through  llie  water.  Ueductioti 
of  this  noise  can  contribute  greatly  to  the  effective¬ 
ness  of  an  acoustic  homing  torpedo. 

The  wedge-ring  joint  has  several  other  a<lvantagcs 
over  previous  joints,  ’live  wedge  ring  is  lighter — the 
two  wedge  rings  and  cover  plate  of  a  typical  wedge¬ 
ring  inslallaiitxi  (I'  ig.  3a)  weigh  0.8  pound,  conu)arcd 
with  S.O  pounds  for  the  cbinip-ring  joint  (I*'ig.  3b) 
used  in  a  similar  application.  Tlie  two  wedge  rings 
fill  the  groove,  full  wiilih  ami  full  depth,  to  make  a 
rigid  am!  strong  connection,  while  forcing  the  ends  of 
the  cyiin<ler  sections  lightly  together  for  a  goiul  align¬ 
ment.  One  of  the  wedge  rings  has  a  pin  in  the  wi<lc 
en<l  that  locales  and  locks  the  wedge  ring  to  the  male 
cylinder  section.  'Yhc  other  \ve<igc  ring  can  be  dis¬ 
placed  circumferentially  and  axially  until  it  fills  the 
groove,  and  the  cylinder  sections  arc  forced  together, 
’riuis,  the  ci.’ibined  width  of  the  two  wedge  rings 
adjusts  to  make  u?  the  loleratice  allowed  for  matuj- 
facturing,  ami,  at  llic  same  time,  forces  iho  cylitulcr 
scetii>ns  together. 


FIC.  2.  One  Complete  Wedge-Ring  Joint  ond  Holt  of 
Another.  Note  the  smooth  surfcce  ol  the  joint  located 
above  fhe  l5‘/nch  mork  on  fhc  sco/c.  On/y  the  cover 
plate  of  the  joint  is  obvious.  The  circle^  on  the  irt- 
complete  joint,  indicates  the  hole  that  the  registro- 
tion  pin  engages. 


ASSEMBLY  AND  DISASSEMBLY 
PRDCEDURES 


The  a.sscinbly  proccilurc  for  tlie  weiigc-riiijr  joint 
is  simple  ami  lends  itself  to  hotli  production  ond  test 
pr<»c  eil  u  res , 

After  llie  torjiedo  sections  nre  joined,  the  wedj^c 
rings  arc  assembled  from  ontside  throngh  a  rectangu¬ 
lar  hole  in  the  outer  cylinder  in  line  with  tlie  ring 
groove.  The  narrow  end  of  one  wedge  ring  is  inserted 
and  pushed  in  until  a  pin  In  the  wide  end  of  tlie  ring 
engages  a  hole  in  the  inner  cylinder,  locking  the  ring 
in  place.  The  second  ring  is  inserted  in  the  opposite 
direction  and  driven  in  until  the  ends  of  the  two  cvl- 
inder  sections  butt  lightly  together  (see  section  li— H 
of  h'ig.  1).  A  spacer,  cut  to  the  required  length  and 
placed  between  the  ends,  locks  the  rings  in  place. 
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F/G.  4.  Three  Views  of 
Plate  Area  of  a  Wedge~R 
The  rings  can  be  woferpi 
equipmenf  fhof  will  be  s) 
wef  en'/ironment  for  long 
time  by  locating  the  0«ri 
side  of  the  wedge  rings  r 
fhe  exferior. 


THE  WEDGE-RING  JOINT 


The  rcctani;u!ar  o{)ening  in  the  -‘utsiile  cylinder  is 
closed  bv  a  caver  [date,  held  in  place  vwilh  a  Hat- 
headed  screw  (!'  ig. 

I'i)  disassemble  the  joint,  the  cover  plate  and  the 
s[)acer  are  removed  and  the  wedge  ring  without  pin  is 
witi’.dra.’.vn  first,  using  the  Sj.eci.il  to^I  (I’  ig.  6).  I'lir 
tool  is  useii  bv  inserting  the  threade<i  bolt  into  the 
’■1-28  ta[)[>cd  hole  in  the  wide  end  of  tlie  wedge  ring. 
Kotation  of  the  tool  about  the  axis  of  the  rollers  lifts 
the  witle  end  of  the  wedge  ring  ihrougfi  .md  above  the 
slot  in  the  outer  evlinder.  I  he  wcilge  ring  mav  then 
bo  {)ulled  from  the  groove  l>y  i\>lling  the  tool  around 
the  evlinder.  After  the  secornl  wedge  ring  has  been 
similarly  removed,  tlie  telescoping  erois  of  the  cvliii- 
der  sections  c.in  be  separ.iteil, 

TEST  RESULTS 

The  wedge-ring  joint  has  been  subjecleti  lt»  a 
number  of  tests  in  the  ciiursc  of  ihe  development 
program  at  the  I  ,  S.  Naval  Ordnance  Test  Si.ition. 

In  a  static  load  test,  a  [prototype  !d\-incii-diameter 
joint  Nvillistooil  a  body-bending  mo'::,.:nt  of  Tdo.OOO  in¬ 
lb  and  .1  later. il  sbc.ir  load  of  H,00u  pounds  without 
permanent  deformation  at  any  ptiint.  I'Alcrnal  pres¬ 
sure  of  TaO  psig  was  also  applied  to  test  the  joint 
for  sealal»ililv.  \\)  leakage  resulted. 

\  structural  dummy  with  wedge-ring  joints  with¬ 
stood  aircraft  (.lunching  at  I6a  knot-,  and  water  entrv 
.It  a  29-degrec  angle. 

riic  joint  has  not  been  tested  ti>  destruction. 

MATERIALS  AND  MANUFACTURE 

I'hc  original  wctigc  rings  and  those  in  current  use 
are  made  from  1130  steel,  he al-trcaleil  to  30— lo  on 
the  Hockwcll  luirdness  sc.ile,  and  pl.itcd  with  cadmium. 
(  The  heat  treatment  was  added  only  to  [irevenl  kinking 
of  the  rings  during  assemble  and  disassemble. )  ['he 
rings  can  also  be  made  from  stainless  steel  or  bard 
anodi/cti  aluminum. 

I'hc  wcilge  rings  arc  at  [present  manufactured  from 
steel  [>lale,  rolled  and  welded  to  the  desired  diameter. 
I'hc  resulting  evlinder  is  then  turned  and  bored  to  the 
finished  diameter.  The  taper  is  machined  using  an 
end  mill  on  a  milling  machine  that  is  geared  to  the 
correct  lead.  In  large-scale  production,  tlic  taper 
would  be  milled  or  planed  on  flat  strips  that  wouM 
then  be  rolleii  to  the  reipiired  diameter. 


APPLICATIONS 

This  ivpe  of  joint  can  be  used  wherever  light 
weight  and  .i  lliin  cross  section  are  rcrpiired.  Several 
variations  have  been  designeil  with  individual  cliarac- 
tcrislics  for  special  apjdication.  The  wedge-ring  joint 
has  already  shown  that  it  has  advantages  in  applica¬ 
tions  In  underwater  ordii.iiici  .  It  is  [jossihle  llial  simi¬ 
lar  advantages  also  exist  in  the  .ipplic.ition  nf  the 
wedge-ring  ji>inl  to  aircraft  and  missiles. 


F/G.  5.  Assemb/ec^  Wedgt^Ring  Joint  Wtth  Cover  Plate 
Removed. 


F/G.  \j,  Wedge-Ring  Assembly  and  D<sossemu/y  Tool 
in  Use. 
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